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In the title compound, C19H23N, the piperidine ring adopts a 
chair conformation. The phenyl rings at the 2,6-positions of 
the piperidine ring occupy equatorial orientations. The crystal 
structure features C— H- ■ -it interactions. 

Related literature 

For the biological activity of piperidine derivatives, see: 
Nalanishi et al. (1974). For the synthesis, see: Ponnuswamy et 
al. (2002). For puckering parameters, see: Cremer & Pople 
(1975) and for asymmetry parameters, see: Nardelli (1983). 




Experimental 




Crystal data 




C 19 H 23 N 


b = 9.2717 (9) A 


M, = 265.38 


c = 16.0483 (14) A 


Triclinic, PI 


a = 75.508 (5)° 


a = 5.5384 (5) A 


ft = 89.474 (5)° 



y = 81.625 (5)° 
V = 789.04 (13) A 3 
Z = 2 

Mo Kce radiation 

Data collection 

Bruker SMART APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
{SADABS; Bruker, 2008) 
r mi „ = 0.987, r m „ = 0.988 

Refinement 

R[F 2 > 2a(F 2 )] = 0.043 

wR(F 2 ) = 0.124 

S = 1.03 

3251 reflections 

185 parameters 



fj, = 0.06 mm 
T = 293 K 

0.20 x 0.19 x 0.19 mm 



11467 measured reflections 
3251 independent reflections 
2579 reflections with I > 2a(l) 
R inl = 0.025 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.13 e A~ 3 

A/> mi „ = -0.18 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 

Cg2 and Cg3 are the centroids of the C7-C12 and C13-C18 rings, respectively. 



D-H-A 


D-H 


H- ■ A 


D- ■ A 


D-H-A 


C5-H5B- ■ -CgT 


0.97 


3.14 


3.893 (2) 


136 


C10-H10- ■ CgS" 


0.93 


2.92 


3.702 (2) 


142 


C20-H20^- ■ •Cg3 ffi 


0.96 


3.17 


3.926 (2) 


137 



Symmetry codes: (i) 
-A:+l,-y+l,-z. 



-x + 1, -y, -z + 1; 



(") 



-x, -y + 1, 



(in) 



Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012); software used to prepare 
material for publication: SHELXL97 and PLATON (Spek, 2009). 

SP thanks the UGC, New Delhi, for financial assistance in 
the form of a Major Research Project. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: NG5337). 
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3-Ethyl-cis-2,6-diphenylpiperidine 

V. Maheshwaran, S. Abdul Basheer, A. Akila, S. Ponnuswamy and M. N. Ponnuswamy 

1. Comment 

Piperidine derivatives are the valued heterocyclic compounds in the field of medicinal chemistry. As an example, 
piperidines have been found to exhibit blood cholesterol-lowering activities (Nalanishi et al, 1974). Against this 
background and to ascertain the molecular structure and conformation, the X-ray crystal structure determination of the 
title compound has been carried out. 

The ORTEP plot of the molecule is shown in Fig. 1. The piperidine ring adopts chair conformation with the puckering 
parameters (Cremer & Pople, 1975) and the asymmetry parameters (Nardelli,1983) are: q 2 =0.039 (14) A, q 3 = 0.576 (14) 
A, <p 2 = 1(2)° and A s (N1& C4)= 0.86 (12)°. 

The planar phenyl rings at 2,6- positions of the piperidine ring occupy equatorial orientation as can be seen from the 
corresponding torsion angles [C4— C3— C2— CI 3=] 175.8 (1)° & [C4— C5— C6— C7=] -177.5 (1)°, respectively. The 
dihedral angle between the two phenyl rings is 64.22 (7)°. The ethyl group substituted at 3 rd position of the piperdine 
moiety is in equatorial oreintation. 

The molecules are controlled by C — H — n type of intermolecular interactions in addition to van der Waals forces. The 
molecules are stacked one over the other while packing in the unit cell (Fig. 2). 

2. Experimental 

A mixture of piperidin-4-one (10 mM), and 80% hydrazine hydrate (3.1 ml) in diethylene glycol (100 ml) was heated on 
a steam bath for 2 h. Potassium hydroxide pellets (2.8 g) were added to the mixture and the contents were refluxed for 
another 2 h. The reaction mixture was cooled (Ponnuswamy et al, 2002). The product formed was filtered and 
recrystallized from ethanol. 

3. Refinement 

C-bound H atoms were positioned geometrically (C-H = 0.93-0.98 A) and allowed to ride on their parent atoms, with 
f/iso(H) = 1.5(/eq(C) for methyl H atoms and 1.2(y eq (C) for all other H atoms. The N-bound H was located in a difference 
Fourier map and was refined with a distance restraint; its temperature factor was refined. 

Computing details 

Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT (Bruker, 2008); data reduction: SAINT (Broker, 2008); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012); software used to prepare material for 
publication: SHELXL97 (Sheldrick, 2008) and PLATON (Spek, 2009). 
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Figure 1 

The molecular structure of the title compound, showing the atomic numbering and displacement ellipsoids drawn at 30% 
probability level. 
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Figure 2 

The crystal packing of the molecules viewed down a axis. 
3-Ethyl-c/s-2,6-diphenylpiperidine 



Crystal data 

C19H23N 
M r = 265.38 
Triclinic, PI 
Hall symbol: -P 1 
a = 5.5384 (5) A 
b = 9.2717 (9) A 
c = 16.0483 (14) A 
a = 75.508 (5)° 
P= 89.474 (5)° 
y = 81.625 (5)° 
V= 789.04 (13) A 3 



Z=2 

P(000) = 288 

£> x = 1.117 Mgm -3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 2579 reflections 

6>= 1.3-26.5° 

ju = 0.06 mm -1 

T=293 K 

Block, colorless 

0.20 x 0.19 x 0.19 mm 



Acta Cryst. (2013). E69, o1441 



sup-3 



supplementary materials 



Data collection 

Bruker SMART APEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co and <p scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2008) 
T mm = 0.987, T max = 0.988 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > 2cr(^)] = 0.043 

wR{F 1 ) = 0.124 

S = 1.03 

3251 reflections 

185 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



11467 measured reflections 
3251 independent reflections 
2579 reflections with / > 2a{I) 
R mt = 0.025 

#max = 26.5°, 9 m i B = 1.3° 

h = -6->6 
/fc = -ll-»8 
/ = -20^20 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = ll[a\F a 2 ) + (0.0584P) 2 + 0.1238P] 

where P = (F 2 + 2F 2 )/3 
(A/t7) max < 0.001 
Ap max = 0.13 e A" 3 
Ap mm = -0.18eA- 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


TI- *IJJ 


C2 


0.1613 (2) 


0.41471 (13) 


0.23423 (7) 


0.0434 (3) 


H2 


0.0128 


0.3751 


0.2238 


0.052* 


C3 


0.3820 (2) 


0.31957 (13) 


0.20539 (8) 


0.0471 (3) 


H3 


0.5289 


0.3604 


0.2160 


0.057* 


C4 


0.4049 (3) 


0.15761 (15) 


0.26061 (9) 


0.0594 (4) 


H4A 


0.2685 


0.1119 


0.2470 


0.071* 


H4B 


0.5538 


0.1004 


0.2466 


0.071* 


C5 


0.4091 (3) 


0.14914(15) 


0.35648 (9) 


0.0582 (4) 


H5A 


0.5578 


0.1813 


0.3719 


0.070* 


H5B 


0.4089 


0.0456 


0.3888 


0.070* 


C6 


0.1893 (2) 


0.24831 (14) 


0.38030 (8) 


0.0484 (3) 


H6 


0.0405 


0.2116 


0.3672 


0.058* 


C7 


0.1925 (2) 


0.24838 (13) 


0.47436 (8) 


0.0471 (3) 


C8 


0.0291 (3) 


0.17969 (17) 


0.53029 (9) 


0.0612 (4) 


H8 


-0.0888 


0.1347 


0.5095 


0.073* 


C9 


0.0372 (3) 


0.17646(19) 


0.61675 (10) 


0.0708 (4) 
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on 
riy 


A AT'} T 
~ 0.0/3 / 






A 1 IOC 

0.128:> 




0.6j3j 


A AO C * 




CIO 


0.2063 (3) 






0.24306 (17) 




A /"don /A\ 

0.64857 (9) 


A A /" O A / A \ 

0.0639 (4) 




TJ 1 A 

H10 


A Tl 1 1 

(J. 21 1 1 






A O A 1 1 

U./413 




0. /06 / 


A ATT* 
0.0 / /* 




pi i 
Cll 


U.joyl (3) 






AT10/-1 /I A\ 

U. 31261 (iy) 




0.jy38:> (10) 


A ATO 1 f A\ 

0.0 111 (4) 




T T 1 1 

Hll 


0.4852 






0.3585 




0.6150 


A A O /~ * 

0.086* 




C12 


U.JOZ3 (3) 






A 1 1 CI 1 /1 Q\ 

0.31jJ1 (18) 




A CATC/1 /n\ 

O.jO/M (y) 


A A/C/C1 ( A\ 

0.066J (4J 




Hl2 


0.4745 






A "> /"") A 

0.3630 




0.4712 


A A OA* 

0.080* 




C13 


0.1 32y (2) 






O.J /yjK) (13) 




0.1 0504 ( 1) 


A A/ion i1\ 
0.042V (3) 




C14 


A T A^) A /T\ 

0.3020 (2) 






A /T/^TTO /1 A\ 

0.66778 (14) 




A 1ATOA /o\ 

0.20280 (8) 


A AC A 1 ("1 \ 

0.0501 (3) 




i_ri a 
H14 


0.4373 






0.6233 




0.238V 


A A/CA* 

0.060* 




C15 


0.2726 (3) 






A O^AAA /1 r\ 

0.82000 (15) 




A \ £1 AC\A i (X\ 

0.16494 (9) 


A A C A /" / A \ 

0.0596 (4) 




i_ri c 
HID 


0.3872 






A QTT/1 
0.6 / /4 




A 1 TCA 

o.i /jy 


A AT 1 * 

0.0 /l* 




C16 


0.0745 (3) 






A OOTTT /1 /T\ 

0.88777 (16) 




A 1 1 A A A SC\\ 

0.11094 (9) 


A C\£L CT ( A \ 

0.0657 (4) 




i_ri £. 
Hlo 


0.0540 






A AAAA 




A AOCA 

0.U859 


a mn* 

u.u /y* 




C17 


-0.0922 (3) 




0.80212 (17) 




A A A A 1 A /A\ 

0.09430 (9) 


A A /" /" C { A\ 

0.0665 (4) 




H17 


-0.2250 






A O A "7^ 

0.8472 




0.0572 


A A OA* 

0.080* 




Lis 


-0.0642 (2) 




(J.o4yz4 (loj 




U. 13/33 (8) 


a AC/i c 




T T 1 O 

H18 


-0.1786 






A CA^ /I 

0.5924 




0.1206 


A A/' C * 

0.065* 




C19 


0.3650 (3) 






A nOT1 /1T\ 

0.32871 (17) 




A 1 A A 1 1 / r\ \ 

0.10912 (9) 


A A /"A A / ,1 \ 

0.0609 (4) 




H19A 


0.2269 






0.2818 




A AA O T 

0.0983 


A AT> * 

0.073* 




T r i r\T~> 

Hiyts 


0.3334 






U.433y 




A A*7*70 
0.0/ /8 


a mi * 
0.0/3* 






0.5909 (3) 










n n 7zii ? ni'i 


U.UoZj J 




H20A 


0.5665 






0.2649 




0.0136 


0.124* 




H20B 


0.6213 






0.1494 




0.1034 


0.124* 




H20C 


0.7282 






0.3016 




0.0831 


0.124* 




Nl 


0.1873 (2) 






0.40159(11) 




0.32687 (6) 


0.0463 (3) 




HI 


0.069 (3) 






0.4663 (17) 




0.3429 (10) 


0.064 (4)* 




Atomic displacement parameters (A 2 ) 




U n 


U 22 




U 33 




U u 


U 13 


U 23 


C2 


0.0430 (6) 


0.0478 


(6) 


0.0404 


(6) 


-0.0064 (5) 


0.0015 (5) 


-0.0133 (5) 


C3 


0.0495 (7) 


0.0477 


(7) 


0.0462 


(6) 


-0.0048 (5) 


0.0039 (5) 


-0.0172 (5) 


C4 


0.0736 (9) 


0.0475 


(7) 


0.0576 


(8) 


0.0000 (6) 


0.0069 (7) 


-0.0194 (6) 


C5 


0.0725 (9) 


0.0444 


(7) 


0.0532 


(8) 


0.0003 (6) 


0.0024 (6) 


-0.0092 (6) 


C6 


0.0534 (7) 


0.0488 


(7) 


0.0438 


(6) 


-0.0120 (5) 


0.0022 (5) 


-0.0106 (5) 


C7 


0.0521 (7) 


0.0439 


(6) 


0.0435 


(6) 


-0.0052 (5) 


0.0022 (5) 


-0.0085 (5) 


C8 


0.0607 (8) 


0.0709 


(9) 


0.0558 


(8) 


-0.0190 (7) 


0.0106 (6) 


-0.0180 (7) 


C9 


0.0776 (10) 


0.0810 


(10) 0.0539 


(8) 


-0.0192 (8) 


0.0214 (7) 


-0.0138 (7) 


CIO 


0.0784 (10) 


0.0673 


(9) 


0.0432 


(7) 


0.0027 (7) 


0.0035 (7) 


-0.0163 (6) 


Cll 


0.0844(11) 


0.0823 


(11) 0.0559 


(8) 


-0.0238 (9) 


-0.0037 (8) 


-0.0226 (8) 


C12 


0.0765 (10) 


0.0774 


(10) 0.0502 


(8) 


-0.0329 (8) 


0.0065 (7) 


-0.0137 (7) 


C13 


0.0443 (6) 


0.0483 


(6) 


0.0359 


(6) 


-0.0011 (5) 


0.0050 (5) 


-0.0136(5) 


C14 


0.0546 (7) 


0.0511 


(7) 


0.0450 


(6) 


-0.0042 (5) 


-0.0004 (5) 


-0.0148 (5) 


C15 


0.0754 (9) 


0.0524 


(8) 


0.0544 


(8) 


-0.0132 (7) 


0.0103 (7) 


-0.0180 (6) 


C16 


0.0847 (11) 


0.0482 


(7) 


0.0547 


(8) 


0.0038 (7) 


0.0147 (7) 


-0.0037 (6) 


C17 


0.0634 (9) 


0.0698 


(9) 


0.0517 


(8) 


0.0098 (7) 


-0.0022 (6) 


0.0007 (7) 


C18 


0.0489 (7) 


0.0632 


(8) 


0.0477 


(7) 


-0.0033 (6) 


-0.0004 (5) 


-0.0101 (6) 


C19 


0.0698 (9) 


0.0651 


(8) 


0.0499 


(7) 


-0.0034 (7) 


0.0078 (6) 


-0.0223 (6) 


C20 


0.0885 (12) 


0.0953 


(13) 0.0677 


(10) 


-0.0023 (10) 


0.0219(9) 


-0.0361 (9) 
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Nl 0.0537 (6) 


0.0443 (6) 0.0391 (5) 


-0.0011 (5) 


0.0045 (4) -0.0109 (4) 


Geometric parameters (A, °) 


C2— Nl 


1.4678(14) 


CIO— H10 


0.9300 


C2— C13 


1.5080 (16) 


Cll— C12 


1.380 (2) 


C2— C3 


1.5383 (17) 


Cll— Hll 


0.9300 


C2— H2 


0.9800 


C12— H12 


0.9300 


C3— C4 


1.5287 (18) 


C13— C14 


1.3882 (17) 


C3— C19 


1.5289 (17) 


C13— C18 


1.3898 (17) 


C3— H3 


0.9800 


C14— C15 


1.3760(18) 


C4— C5 


1.5209 (18) 


C14— H14 


0.9300 


C4 — H4A 


0.9700 


C15— C16 


1.376 (2) 


C4— H4B 


0.9700 


C15— H15 


0.9300 


C5— C6 


1.5217(19) 


C16— C17 


1.371 (2) 


C5 — H5A 


0.9700 


C16— H16 


0.9300 


C5— H5B 


0.9700 


C17— C18 


1.382 (2) 


C6— Nl 


1.4631 (15) 


C17— H17 


0.9300 


C6 — C7 


1.5099 (16) 


C18 — H18 


0.9300 


C6— H6 


0.9800 


CI 9— C20 


1.512(2) 


C7— C8 


1.3773 (19) 


C19— H19A 


0.9700 


C7— C12 


1.3786(19) 


C19— H19B 


0.9700 


C8— C9 


1.381 (2) 


C20— H20A 


0.9600 


C8— H8 


0.9300 


C20— H20B 


0.9600 


C9— CIO 


1.362 (2) 


C20— H20C 


0.9600 


C9— H9 


0.9300 


Nl— HI 


0.902 (16) 


CIO— Cll 


1.368 (2) 






Nl— C2— C13 


108.11 (9) 


Cll— CIO— H10 


120.4 


Nl— C2— C3 


109.21 (10) 


CIO— Cll— C12 


120.54 (14) 


CI 3— C2— C3 


113.50(10) 


CIO— Cll— Hll 


119.7 


Nl— C2— H2 


108.6 


C12— Cll— Hll 


119.7 


CI 3— C2— H2 


108.6 


C7— CI 2— Cll 


121.02(14) 


C3— C2— H2 


108.6 


C7— CI 2— H12 


119.5 


C4— C3— C19 


112.37(10) 


Cll— C12— H12 


119.5 


C4— C3— C2 


109.21 (10) 


C14— C13— C18 


117.86(12) 


CI 9— C3— C2 


111.62(10) 


CI 4— CI 3— C2 


120.10(10) 


C4— C3— H3 


107.8 


CI 8— CI 3— C2 


122.01 (11) 


CI 9— C3— H3 


107.8 


C15— C14— C13 


121.05 (12) 


C2— C3— H3 


107.8 


C15— C14— H14 


119.5 


C5— C4— C3 


112.36 (10) 


C13— C14— H14 


119.5 


C5— C4— H4A 


109.1 


C16— C15— C14 


120.39(14) 


C3— C4— H4A 


109.1 


C16— C15— H15 


119.8 


C5— C4— H4B 


109.1 


C14— C15— H15 


119.8 


C3— C4— H4B 


109.1 


C17— C16— C15 


119.47(13) 


H4A— C4— H4B 


107.9 


C17— C16— H16 


120.3 


C4— C5— C6 


111.12(11) 


C15— C16— H16 


120.3 


C4— C5— H5A 


109.4 


C16— C17— C18 


120.44 (13) 


C6— C5— H5A 


109.4 


C16— C17— H17 


119.8 


C4— C5— H5B 


109.4 


C18— C17— H17 


119.8 
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p c PC TTCT5 

Co — C5 — H5B 


1 An a 

109.4 


/-iin /"MO riii 

C17 — C18 — C13 




120.78 (13) 


H5A — C5 — H5B 


108.0 


/—' 1 ^ /—1 10 T T 1 O 

Cl7 — C18 — H18 




119.6 


XT 1 P / p -7 

N 1 — Co — C7 


1 AA A A / 1 A\ 

109.94 (10) 


/in /-■> 1 i) TT10 

C13 — C18 — H18 




lift/ 

119.6 


XT 1 P /_ f ' C 

N 1 — Co — C5 


1 f\n no / 1 n\ 

107.98 (10) 


C20 — C19 — C3 




11/1 to /n\ 

114.38 (13) 


C7 — Co — C5 


1 1 1 -7z: / 1 n\ 

112.76 (10) 


/-i^a pin TT1AA 

Cz 0 — C 1 9 — H 1 9 A 




1 AO -7 

108.7 


Nl — C6 — H6 


108.7 


C3 — C19 — H19A 




108.7 


C7 — Co — Ho 


1 ao 

108.7 


/^OA /"< 1 A T T 1 ATI 

C20 — C 1 9 — H 1 9B 




1 AO T 

108.7 


C5 — C6 — H6 


108.7 


/~i /—1 -1 i-\ TT1 ATI 

C3 — C19 — H19B 




108.7 


Co — C7 — C12 


1 1 *7 £1 A /' 1 0\ 

117.64 (lz) 


TT1AA pin TT1AT1 

H19A — C19 — H19B 




1 A-7 ^ 

107.6 


pi 0 pll p /" 

C8 — C7 — C6 


1 O 1 A'W / 1 1 \ 

121.42 (11) 


/—1 -i (\ /-i 1 /\ T TO A A 

C 1 9 — C20 — H20A 




109.5 


P 1 1 p /- 

C12 — C7 — C6 


120.93 (11) 


/""I 1 A /""OA TT1AT1 

C19 — C20 — H20B 




1 AA C 

109.5 


P"7 P O p ft 

C7 — C8 — C9 


IOI 1 -7 / 1 /I \ 

121.17 (14) 


H20A — C20 — H20B 




1 AA C 

109.5 


/"i ^7 PO TTO 

C7 — Co — H8 


1 1 n /i 

119.4 


C 1 9 — C20 — H20C 




1 AA C 

109.5 


C9— C8— H8 


119.4 


H20A— C20— H20C 




109.5 


CIO— C9— C8 


120.50(14) 


H20B— C20— H20C 




109.5 


p 1 (\ pa tth 

CIO — C9 — H9 


1 1 A O 

119.8 


f ' {_ XT 1 PO 

C6 — Nl — C2 




1 1 1 1-11-1 (C\\ 

113.77 (9) 


co cr\ tja 
C8 — C9 — H9 


119.8 


C6 — JN 1 — HI 




1 1 A n / 1 AA 

110.9 (10) 


C9 — CIO — Cll 


119.13 (13) 


C^i XT 1 TT1 

C2 — JN 1 — HI 




1 A A 0/1 A\ 

109.8 (10) 


P (\ S~1 1 ft TT1 A 

C9 — CIO — H10 


120.4 








JN 1 — C2 — C3 — C4 


55. U9 (13) 


CIO — Cll — Clz — C/ 




A A i1\ 

U.U (3) 


C 1 3 — C2 — C3 — C4 


1 -7c no / 1 n\ 

175.78 (10) 


JN 1 — C2 — C13 — C14 




52.66 (14) 


N 1 — C2 — C3 — C 1 9 


1 ~l f\ ft/- /-1 f\\ 

179.96 (10) 


/" ' ^> /" -• -» /—I -I ^> /-I -1 A 

C3 — C2 — C13 — C14 




-68.65 (14) 


C 1 3 — Cz — C3 — C 1 9 


f H 1C /I /I \ 

-59.35 (14) 


N 1 — C2 — C 1 3 — C 1 8 




IOC AT / 1 1\ 

-125.03 (12) 


PIA pi p A f £ 

C 1 y — C3 — C4 — Co 


— 1 / /.I / (lz) 


C3 — C2 — C 1 3 — C 1 o 




11 j.65 (13) 


pft P-1 P /] p c 

C2 — C3 — C4 — C5 


CO T /I / 1 C\ 

-52.74 (15) 


C18 — C13 — C14 — C15 




1 1 A 1 1 0\ 

1.34 (18) 


p "> /"i /i /-if p /" 

C3 — C4 — C5 — Co 


O A A SI /"\ 

53.94 (16) 


Z" 1 O Z' "• 1 ") /—I 1 A /—I -1 C 

C2 — C 1 3 — C 1 4 — C 1 5 




-176.45 (11) 


P /I PC P /_ XT 1 

C4 — C5 — Co — N 1 


C C OA / 1 A \ 

-55.80 (14) 


pi i pic P1/T 

C13 — C14 — C15 — C16 




A A /T\ 

-0.4 (2) 


ca cz ct- cn 
C4 — CD — Co — C / 


1 nn An c\]\ 
— 1 / 1 At (11) 


cia n c c^ a ca n 
C14 — C15 — C16 — Cl / 




-0.7 (2) 


"KT1 /" " / /—1 ^7 /-in 

N 1 — C 6 — C 7 — C 8 


129.57 (13) 


P 1 C P 1 /" P 1 T P 1 O 

C15 — C16 — C17 — C18 




1.0(2) 


pc p f- r~*n p 0 

C5 — Co — C7 — C8 


1 C\C\ OO / 1 /I \ 

-109.88 (14) 


pi/" PIT P10 P10 

C 1 6 — C 1 7 — C 1 8 — C 1 3 




A A {'~\\ 

0.0 (2) 


xt 1 p /_ rin 

Nl — Co — C7 — Clz 


-51.55 (16) 


C14 — C13 — C18 — C17 




1 11/1 A\ 

—1.11 (19) 


C5 — Co — C / — Clz 


69.00 (16) 


c^) rio r~"i"7 
C2 — C 1 3 — C 1 8 — C 1 / 




1 /o.64 (11) 


p 1 r-\ /~~*h p 0 pa 

C12 — C7 — C8 — C9 


-0.7 (2) 


C4 — C3 — C 1 9 — C20 




£. A AW / 1 H\ 

-64.41 (17) 


Cf. Cl C9. CQ 


1 78 1 8 (\ X\ 
1 / O.IO ylJ^ 


Cl PIO ("'90 




1 11 SO (\ X\ 
1 /Z.JVJ ^1 J f 


C7— C8— C9— CIO 


0.7 (2) 


C7— C6— Nl— C2 




-174.65 (10) 


cq co nn r 1 1 1 
Co — — ciu — L-i 1 


0.3 (2) 


P C P/T \T 1 PO 

L/J — L-0 — JN 1 — L/Z 




/T 1 AC /I T\ 

01. yj (i 0 ) 


C9— CIO— Cll— C12 


-0.1(2) 


C13— C2— Nl— C6 




173.60(10) 


C8— C7— C12— Cll 


0.4 (2) 


C3— C2— Nl— C6 




-62.46(13) 


C6— C7— C12— Cll 


-178.57 (14) 








Hydrogen-bond geometry (A, °) 










Cg2 and Cg3 are the centroids of the C7-C12 and C13-C18 rings, respectively. 






D — H—A 


D — H 


R-A 


D-A 


D — U-A 


C5—R5B-Cg2> 


0.97 


3.14 


3.893 (2) 


136 


CIO — H10— Cg3" 


0.93 


2.92 


3.702 (2) 


142 


C20— H20^-Cg3 lu 


0.96 


3.17 


3.926 (2) 


137 



Symmetry codes: (i) -x+\, -y, -z+1; (ii) -x, -z+1; (iii) -x+l, -y+l, -z. 
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